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DYNAM C MOULD TOOL The field of the invention The
present invention relates to a nould tool, nore in
waledoaitbzophe i nvention relates to a nould tool POT/BE2007/050408
arranged in a press with essentially parallel press
surfaces for production of rigid expanded pol yner
enbryo bodi es. Background of the Invention Today, PVC
based rigid foam polynmer materials are being w dely
DYNWMIGC MUl Tegocore nmaterial in sandwi ch structures
in the naval or aeronautic sector, or as
thermal /acoustic insulators in the building sector. In
Theﬁlﬁ%??ﬂ@i%@ Shducture the core separates two
strac uraIFy nore rigid materials, such as fibre
reinforced plastics (FRP), netal or the Iike. Such
sandwi ch structures have nmany advanta&gs conpared to

The meseat nygHioniralates (@ Aguld togl slorg fy degail e dnvegtigmrelaies to a mould
. o . i ] . o
ol S8 e iat Y BRSSP RABR i
exparpiet polyetdnambrat sodigsan be produced using streaniined
conti nuous extrusion nethods, the production of PVC

based rigid foam pol ynmer materials involves noul di ng

Back@f i B RE TnRAftiohal | y expanded bodies (hereafter
referred to as enbryo bodi es) under high pressure in a

press. The enbryo bodi es are subsequently subjected to

PP L R b Lo

matefid] 9 85RIwa¢h ArtNfeediasREIndvaDbithel @RAMIO Hcydresr a¥Bh&HaBhcoustic
initially involves formation of a plastisol paste

insulateiidn grei bvgdie sgetar-in asandyyicl skrdyrs tomaes sapdragstiee structurally
8 1 0. | :
morsIPOUDCE SO oSS HES) PIGES (AP AL s Sch sandvic
structaegihbrye mafy hédvantagpeaingshrédtoanbre atadi@naingngde bseogiaittures, such as
coal j ng process under high Er ssurg resulting in a
lowenpighta Msiylabion BFAPERICE fsr Wil %‘5@ He feann pYlymsbpicrigls, such as

fo am%ﬁ%lyﬁﬂéfh%ﬁ@ bte %ﬂ%‘iﬁ%ﬁa@& a4d s@&nﬂ%gtﬁbﬁﬁr}ﬂgug %Pusicinonr}ethods,

ment I n water ‘and/or a Steam ov or mat
the pofluttiva dIPVAT basedirigid foamgo [yratrematatials snvalves sadufding ofdiscrete

. hydr ol [ reacti on of the isocyanate grou resent i
partigl o R b e e il de R, hod ta poRer BBt R in a
pressvnveijtitleﬁ%ig&ry]@ $8lic KretsBscqh@itlyCsbict el Y6 b ¥h@nithl-fHyBR8NteathBE to

_ ods " for the producti on of enbryo bodies i nvol ves
obtaif el rigid) (aanepesmhr moisridl.

More in detail, the production process of a PVC based rigid foam polymer material initially
involves formation of a plastisol paste consisting of a mixture of powders (PVC and other
compounds) and liquid substances (in particular isocyanates). The paste filled in a closed
mould cavity and is subjected to a heating and subsequent cooling process under high
pressure resulting in a partially expanded embryo body. The embryo body is then further
expanded through an additional heat treatment in water and/or a steam oven. The formation of
the final rigid foamed material is a result of a hydrolysis reaction of the isocyanate groups
present in the material, with subsequent build up of a polymer which crosslink the chemical

structure.
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wi th an excess anmount of paste with respect to the
pol ynmer content in the finished product. The excess
w@pewenv3ops then allowed to | eak out fromthe neBCTISE2007/050408
during the nol ding process. The noul di ng process
conpri ses heating the plastijsol in a cl osed noul d,
wher eby i gh pressure is.Creat .the t
At pressifalhs hsihads Fonibe © proguetianopt cahyy¢e Red R iny et Bghe gh mould
with aBleQUAsE InBaRNYr pdits %ﬁih\&%gbekh%rtﬁé Bolyhdf écﬂlger& M fhe %@s@@& bﬁﬂluct
step, the excess anmount is al omed to | eak out.
The expdessameuit i therk elpaweal to déadocat Ewnt doperldtluneg e mo ldmg process. The

redeterm ned tine.to,a
mou RO TS s B o PlREecldr BoRab Dy Wy ahighprossure
is creaded BMPO tiadrkha PextpAadion 5f theWleNIghd tHe dcevmion drffie BRIt Qgent
dwmﬂb0d¥ fromthe nould. The excess anmpunt is

oinrituaing thig gepansign gisputhe 8ygesh Ampeiting aléﬁwa/defpgw, out. The
plastlsg)];lrgtrkggt e&re?e%ge tétﬁ erﬁtuge ggr%dggﬁlged ‘;mlﬁ ég X]g%% the i3 1‘{5‘? lyto

from nseduen

gelatlﬁlb@ fwehetSafeer Iﬂwmsald\cema;bis&omatt@l eetiqferz{tﬁﬁe&hdttaé 1ovs8 ernmgh to
the PVC gel atinizes and sone of the blow ng a
removg i eEpryRdodr{ien Be grquldThegacess gmoprtip @?pgpwtelusqual to about

8%, ngt'régﬁ Giiwei ﬂgfﬁlreg%(?l%f’f@gv1n£¥ﬂeeﬂoﬁ 00-02-15, solves the

en1o éscap paste”fromthe nould during the
heati ng step by providing a secondary nmoul d

artnment into ich the cess aste is fed
The e B e PRSI R 0B S SIS P B i fon-
recov@hblb I@@astﬁ?é bEmhRridl, Lig¥ethery @ SIaRE 2dsHnd s@m@%‘f‘tﬂ“&%lé@ing agent
wast e- col'l ecting groove. According to the disclosed

substame¢shdstiriopais pethi $ighdpmpétatueel i n the primary noul d
conpartnment, during heating the paste expands about 8%
and excessive paste is fed to the secondary

US 6369ma01mt&b)¢brﬁ@ MQCL00090291 NAYIESs thEpeoti&n N ddale of paste from
mpartment has a volune that is sllghtlﬁ | ess than 8%

the m@fld dwéngpihic mapijnecdemply Piowiding Heaserdary mou arigfenfgge which
the exB@s‘E tgﬁ %s?e fsquj&?rq}gnj[ee ?Q‘&y\ﬁ s%ﬁ %d fr&% \Wﬁ!:ﬁj g?m?ﬁ pEukL] Sf hetpaste is

pr oxi nma

alloweQi tﬁzé%apfe 111ith a péﬁhiﬂ:ﬁﬁl Wiistd- b@lqntmgrgfoyove Quqeardingt the U,Eclo sed
2768407, Lindemann, Filed Decenber 5, 1950, relates to
methody pastrcie itemiibied 1) the Bamap) mowd|comparmeRelwing heghing the paste

expanH{l%dﬁP 3P AldxEcsIRE E’)Qstste id fed th%ts@éo%qa&%h rtﬁ{eﬁpl%)ﬁmﬂn@ctmg

e prior art Is Is In practrce I 0SSl
groovése dpe acavoddrg Cf)mlphlememﬁ hfakl aaIOhmﬁStha‘[anBlaghtllyrigssahan 8% of the primary

on agent co etely seal ed duri
comp LB Mt B AT "I b HF I o3P adLaa! yoltie of the
secon@&fr& bmpartment, which is approximately equal to 0.64% of the volume of the primary

compartment.

US 2768407, Lindemann, Filed December 5, 1950, relates to production of closed cell
cellular bodies from thermo-plastic masses. It is stated that a problem in the prior art is that it
is in practice impossible to keep a mould filled with a mass containing an expansion agent
completely sealed during the heating stage. A solution to this problem is proposed: by, after
the gases have been dissolved under pressure in the mass and the mass has gelatinised
completely, expanding the volume of the mould by 1/5 to 2/5 of the original volume. Use of a

mould with a moveable die is proposed, and it is stated that it is necessary to apply a high
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t he gases have been di ssol ved under pressure in the
mass and the mass has gel atini sed conpl etely,
we@xpanaeiony)y t he vol ume of the nould by 1/5 to 2P&I/sE200T€50408

original volune. Use of a nmould with a noveable die is

proposed, and it is statediéhat it 1S necessary to

apply [ ghpressure e.g. 150-300 atm (bar) to slow
pressuiohs | e UBEBTBaSHE FloR it e dosepReton SAdbrfPaRion ggent and
to cauShe @ad t&edi%%%et R 194185 Rhi¢8 that lfsuiga%leadhéﬂn@baﬁﬁc@ ihélﬁ&de polyvinyl-

e

sui tabl e therno-plastics include polyvinylchloride.
chlori®mmary of the Invention The object of the invention
is to provide a new nould tool for production of rigid
expanded pol yner enbryo bodi es whi ch overcones the
SumntirgWIR&mvehtibhe prior art. This is achieved by the
moul d tool as defined in the independent clains. Like
in all materials production processes, inportant
e . . r .
The of LTS Scr B TR S0 A BRI RS T AL B BEHE M pandea
polynﬁﬂél&blfyﬁtﬁodfes wehiehr @ﬁr@@ﬁtﬁ lﬂ]ﬁﬂlﬁﬂg@’hack}&/(glf l&lefﬂlrﬁ)\ﬂ/aﬁnﬁhis is achieved by
t hroughput _ti ne. The proposed nou tool is superior
the m‘t‘Hdf"r?gai)ﬁ“r“f&edé?fhevWEQPeP%%“;Sé@tm%o at |east one of these
paranmeters. Enbodi nents of the invention are defined
in the dependent clains. Brief Description of the
Like ibaHwmatgysishireduativamiro@sses) ihpolientdasandtiys dor mowdingicimbryo bodies
h beldowvvi.th reference to the.ciravvi nggs, i n_which: F(_:ng 1
Wheh POAyC1ge ﬁlglf‘a"txipén‘i? rRODERET USRI et Anatsrials CouspaRtion fperey
consulbtién, Wtk BotwoRld thRDuRRA TN ThE BrdpbSedthE S8 Mol iNMPBEHIOR-the
Figs. 2a to 2d schermatically show a cross secti onal
prior arf with ofspedido ahleastrond df thossi pasdmdteny. 1 al ong A-A, in the
di fferent stages of noul ding an enbryo body. Fig. 3
schematically show four nould tools 10 according to
Emboflingn®, of3h@fkesticanure aefild i aedpbi®ht £lding. press, with
tenperature control plates arranged on both sides of
each nould tool. Figs. 4a to 4c show still another
. [fren .Jmuld tool. Fig. 5 shows still
Brlef?%g‘?ﬁgﬁeé%géﬁﬁgﬁf@f the nould tool.Figs. 6a and 6b
shows a nould tool positioned in a filling position.
.Fig. 7 schematically show a cross. sectiopal view of a
The maﬁ%ﬂ%w@dl?%%q%ﬂ iB dﬁﬁagigl%wttg Eelgicask @i the dfayingsein which:
present invention. Fig. 8 schematically show a cross

sectional view of a one enbodi ment of a press system
Fig. 1 is a schematic perspective view of a first embodiment of a mould tool 10 according to

the present invention.

Figs. 2a to 2d schematically show a cross sectional view of the the mould tool of fig. 1 along

A—A, in the different stages of moulding an embryo body.

Fig. 3 schematically show four mould tools 10 according to fig 2, stacked on top of each other

in a press, with temperature control plates arranged on both sides of each mould tool.
Figs. 4a to 4c show still another embodiment of the mould tool.

Fig. 5 shows still another embodiment of the mould tool.
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according to the present invention. Fig. 9
schematically show a cross sectional view of a one
weedmedoivent of a press system accordi ng to theP@I/EERN/050408
i nvention. Detailed Description of Preferred
Enbodi nents The di scl osed uld tool is intended to be
used in a press with essentrally parallel press
surfaces for applying the necessary pressure on the
Figs. GMIbbA6H0 9 nhdifd H)%@forbéi'ﬁorﬁzﬁ% Q(PfPlhﬂg;;%sﬁIo%PS of the
producti on process. The press may be a conventiona
| arge scale facility press or any suitable press
. -system that can provide the required.pressure in the
Fig. 7RG 1SR Ee Ryt ! QRS BER RS afish e
accord@REht bRSentAGGAtigh.Ng t o one enbodi ment, the press
conprises tenperature control neans for heating and/or
cooling the nould tool during the production process.
. . an b . .
Fig. SSHAGEERLY Biotua L% SRUBRY VBN ofESe B AR 3 Bl sysem
accordighentat presperisywadbnve view of a first enbodi nent of a
moul d tool 10 according to the present invention. The
nmoul d tool 10 conprises a first nmould nenber 20 and a
Fig AR, A TERSt s ol ekl o g dnc oo 5 B hef ytein
accordmgrivethe Bteserg ihvehtied of f the first nould nenber 20 and
turned upside down. A recess 50 in the first nould
menber 20 defines a portion of a nould cavity vol une
(hereafter also referred to as 50) and seali ng neans
40 is fitted along the outer peripheral edge of the
Detaiked Descriptidm ohBrafere@ Emikidimen®a t o 2c schematical ly
show a cross sectional view of the the nould tool 10
of fig. 1 along A-A in the different stages of
The di¥BIBSdi AGula o @ Py deDybe R8d 6N pREs FaBRsdeRtiAIREparAlES press
2a _and 2b, the first nmould nenber 20 and the second
surfacpp{@r gpphstsdhauecarenhipesar e e trould dyyéng the hedingrngcreling
' [ [ I ' t.o r r .
steps {{InE Rl AR A RETABIHLS Bl be Lo PR S UERRRy press or
any suitablapir&n gederh ohad oy pdeidenhesgeintd plekyirdi@rtheioaldse@alty in order
between the first 20 and second 30 noul d nmenber during
to achigve t 1r%\de pateripbRropertisy dyrcarding tarang smbadingat, tﬁ%p%ﬁmmpﬂses
I : [ :
e o R T P R RS L G PR production
processeAbemaeyvay,dbemoalidodefan ibe pravhédedoivitis ed tateukthperatuire gorbl
(in the figs, 2a and 2b the cavity 50 is shown filled
MeaNfj t h pl astisol) of variable

Fig. 1 is a schematic perspective view of a first embodiment of a mould tool 10 according to
the present invention. The mould tool 10 comprises a first mould member 20 and a second
mould member 30. In fig. 1 the mould tool 10 is shown in an opened state, wherein the
second mould member 30 is lifted off the first mould member 20 and turned upside down. A
recess 50 in the first mould member 20 defines a portion of a mould cavity volume (hereafter
also referred to as 50) and sealing means 40 is fitted along the outer peripheral edge of the
first mould member 20. Figs. 2a to 2c schematically show a cross sectional view of the the
mould tool 10 of fig. 1 along A—A, in the different stages of moulding an embryo body. As

can be seen in the figs. 2a and 2b, the first mould member 20 and the second mould member
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volune. In the disclosed exanples, the nould cavity 50

is formed to produce enbryo bodies of flat rectangul ar
w@2melio®bape that in |ater stages of the proceBST/SE®07/050408

further expanded and cured to form panels of rigid

pol ynmer foam material wth excellent nechanical

pro endi n nth licatio
30 arsPn SRl BTeker oA TaeF [ dirseRiah R iEslgs oy e ipspraces
(see ﬁ@f 3)ddtfafﬁés%@57st§ﬁaﬁfé§sea§%°ﬁe§fﬁ ARBeFiutRl o bfb@iﬂe@fn ressentially
cylindrical "etc. According to the disclosed
hermegigiserd ibaeveen thealeist Zhandofecensie3 F mpgld ragrabes doong anteadt @ portion of
nenpber s Oand 0.conpri ses . or vvaI.I.Oand7 )
such {TEIREE FifRn R Spdif of SREL fik BBl fhsshBiis R 0o 8 cavity.
TogetRél @6 it 20hRdsesRE S0P hRS e bl e af B &&inkh the cRsed mould
The first nould nmenber 20 conprises an essentially

cavitypér(ethdifies ?airanéﬂcbéhwwﬁyw ip ﬁ]%RWIbﬁH%Wﬁ]@ plaplésot qféfarlable
jor wall the outer periphery 90 of the side wall
0 forns the outer peri pheral edge of the first nould

menber 20, where the sealing neans 40 is fitted. The

second. noul d nber 30 ¢o se rim100 that i
In the disglosed,exannies rm%i cw@% é?"’}?grtf’ BrRsiuss ey bedicgpof flat
rectanktMGr pdneBiha H{ag I{TE @srk? (;[frterﬁrgégsg atd & (Qtd'a?l cured to

rra gedt seal e fween therrim 1
form mndls ol e1gmipoéympxeﬁoamhnatamale;dgee@mlen@memfhmwerb lpmpetathas viggpending

on thezgIiTHIOBRGR ¥ RaRId Boan HEHE B Braer by upbgordiTeren
shape@%ﬁ&%%gh&%a@%tﬂar”@ﬂﬁﬂh@al?e@c and 30 when the noul d

cavity 50 is filled Wth plastisol, the second nold
menber 30 (being the top one) in the di scl osed

nbaqdi,ment vi.ded, wi t.h I v uat| n
Accorf R 0 IR BB PG ool TR P FREHRDAC B PG Rfers 20
and 30 orEss a Bufjortvoal PEEMERIT0 REFRSLiVEQ] pdrallct Se@dRAd faFr@Rdddne be

nmoul d cavity 50. According to one enbodi nent, the

adjacea(, e datpeeicapessisHacedecy 429 Eliealinst mpuld m%be;ﬁ|29§pm@6ﬁes an
essent v%@?e%)ye‘ﬁg%ﬁ@§ %&lg %aﬁ%%QHﬁg:ngHrﬁ?ér& ag}%i Igéé ?Ihxltvés{ll §§,°[ﬁé B%t?e{ o

volu

anount o | owe
periphlegad0 ofithe gikle twadl S@0fotds thilowey gerigichea edgy plibe Girst seduld member 20,
c] osi ng evacuati on qpeni ngsnay be used, such as val ve
Wherettb%%ﬁagﬁ%ﬁteﬁ‘@% %@@1 n the plastisol act on a valve

body to close the opening. In order to facilitate
renmoval of the enbryo body 110 from the noul d nenbers
The s0ndnwuBOmpemher %l/muutsbsmrioph]ﬂ thgt dlesefyonmmeohstmbeaviod oliter

periphefid i 0 6 T B LR ot Pe BEAL RafEnEsd o seal he

gap [OPRENbAY O tHeGith 380 aﬁ%ﬁ%uvgrtpgripheral edge 90.

As mentioned above, the mould cavity 50 is filled with plastisol in fig. 2a. In order to achieve
evacuation of air trapped between the mould members 20 and 30 when the mould cavity 50 is
filled with plastisol, the second mold member 30 (being the top one) in the disclosed
embodiment is provided with a small evacuation opening 180. The evacuation opening 180 is
formed to allow air to pass, but to prevent plastisol to escape from the mould cavity 50.
According to one embodiment, the evacuation opening 180 is so small that the plastisol itself
closes the opening due to the high viscosity, whereby only a small amount of plastisol is

allowed to leak out of the mould. However other types of self closing evacuation openings
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the broad end open to the chanber and a small top
openi ng open to the outside of the nould. As will be
wae bawsnodoed ow, the nould tool 10 is adapted to PEI/SERA7/050408

in a press systemw th parallel pres planes, whereby

the small top opening is co§ered by a press plane and

the open area is further uced scussed, ahov
may b ey g DTS SRR SRS HALES SR boh PR RLBIPofR tsclose
the op@fuﬁé elg I8 facihieie €80 e laF Eﬁé eﬂ{tﬁ?@ H(‘Sd?y i® i%rﬁ @ﬁ&goﬁ’lﬁ members

hermal expansion of the plastisol and

20 anda&@ |thfawaomt@ﬁ1 apheinp lilirmgd tgeeid diasdo |gV]@tiﬂlth(é¢mbll’YO bpHe get

stuck &QESt I et}‘erW%‘?’s 8kat%8ﬁletﬁ1[s ds !ﬁ %wet?lﬁ 8\%61 ggc?r{ éjpoelmn@ of conical shape with
the br&Rl cldi opeit & thehBaabafahena shia@ w% uﬂ)eduﬂ%%peﬁ 16 @ Rkid®ofthe mould.
tenperature that is IOM/enou? I ow renmoval of the

As will g shewibbelgwi the mquddriaoh &0 rondanted o be used 18 B @Rss syiéem with
paralla?plr’ésgﬂ!upeg t}e(%el%r smtaﬁet‘ Ldj(g@eglg{%qts bR ?(P‘Brpéll Hteesg %1919@ &ﬁd {Ad open

wher e1°n he no
area mﬁﬂrthmnédm@dl AcdBas8edybdve]the afbumepsroeems comphiss ddatig thb@lastisol

filling volunme depending on th ype of plastiso
in a clgsed mpEd pvlireysa bigh RERstEE 48 %rﬁ%tﬁd é}‘ @edg%raw I pxpynsiop o e

plas‘usl%li1 %t&gtgg E?t%xﬁ?}ﬁlel %{ R1o gbqg&ﬁ% V\%SRZQ ﬁ'l ﬁle:gﬁgi’ﬁ&l i Rept at

Irst me ere e conpressed
elevatedripmperanod pidda:termusddamne togllber tho ;pla@lmoltcr getatithee, miwgtechfter the

o 2Lt BT LSRR RIS 2L S ST 1 2RI oy

110 frbﬁheché hiosid. mﬁubg sﬁwmé n;’&nd idal i 8fidr tBS heatifg kR p2H thel $8duction

r esul tln%@ ati ve novenent of the first and secon
processpwheremghderosld @Oitandluge haebp@tallqrfeddyo inegeagx hgééo aa @drcent

compp s BRIl i BUSRRE 2 o o O pRET B i Proso®

param@feek thiear8 Bl FibabE sifvsathe bl 1dse6 PWRer MY keboR® fRkild member is
represent an significant volune of waste material that

lifted Pﬁéhﬁt lrshacmbep pagrebrshresarpressad pmbaiociadyr 14 éaitarting tn opp out
from t%lg gloﬁldlﬂ) %{Jﬂﬁ% 1%&%?@)};)@% ﬁﬁe gcﬁ!:eslglgd ljd Jﬁ Wgﬂ‘% []aggcpembryo

previ gusl'y acce age vo
body a&“seaauaﬁ ipoppedain from t:h8 Girq ﬁmﬂlﬂttﬁﬁnﬁeﬂi(p ph theJPa@s. @b td Dé, the
tini zed enbrﬁg?bod which is renoved

result%glr ali MRS O dirstzand peqon @ﬂ%p}@albp@, %(? gr?(} ?()e gespectively, is
exagg&%{&ﬁ%{ 106@l ! g‘dg&%s %gf%b?‘%%éés hﬁ%lrlal’\’lid"fo\‘ﬁ&l 8Ren the upper

moul d cavity osed enbodi ments can al
surfacbef ﬁad;edevwetlh&i mdthe mapaej voall Wabl the Se):ond ontiremeimpert ﬂepresent an

resul in uld t ool ht can be t as l.ow a
signif g3 donraPo (R EByRR GigEs o fBervstum 61 8 Progsan scale
mouldbtﬁolé‘ rlQC@é 2Qékst haliRl PXEREl B e tﬁg@ﬂ%ﬁﬂbﬂ&ﬁ% 0)5 h&®pted leakage
t% Moreover, the thin major walls
Volume of 8 %. The evacuation openmg 180 produces a nipple 190 on the gelatinized embryo

body, which is removed together with the excess material 120.

Compared to a conventional plunger type mould tool with variable mould cavity volume, the
disclosed embodiments can all be made with thinner major walls 60, 70 whereby the resulting
mould tool height can be kept as low as possible, whereby a larger number mould tools 10 can
be processed in one press of predetermined size (height). Moreover, the thin major walls 60,
70 promote more precise temperature control inside the mould cavity 50, which is of great

importance. Therefore, the excess material 120 produced is compensated for. Moreover, due
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70 pronote nore precise tenperature control inside the

moul d cavity 50, which is of great inportance.
wabmsaéoee, the excess material 120 produced iBCT/SE2007/050408

conpensated for. Mreover, dueto the fact that at

| east a portion of the enbrio body 110 extends above,

nd even over the uypper surface t he side wall 80,

o the F1E BHEsSY B aatpon s oo paCabRbrTREaPTYF: BpC R OvsE the
upper si@addRI ik $i@OalP¥0, the Sfbfyo BBy 90T &% td MRoh@allySop put of the
opened, which not always’is t%e case in a conventiona
mouldgbahlgeit sethab doanoaslthe Fiogyis Peresh avhadhi o lalways frothe tangrin a

qpul? tools 1q ?Cﬁording to fig 2, stacked on top of
conveptigral glupger mould 196la g™ 130, with tenperature cont r ol

pl ates 140 arranged on both sides of each nould too

10. Thewgsess 130 can be any type of press that can

Fig. 3 aphsnaticpldy shosi fosameplssienls d Ogacariagde dell. sirclpdiandop of cach other
ima 0L TS DTSRI RO 1% oBLESrbALB6 SR g o

10. THeirgersd 30 chebbemefybt oDprebdidat danrapply)the deviret preS€ure 66 theSstack of
evi dent, both with r?s ect to tenperature control and
O

mouldgpgls afhe teBwrrapEs gertrol pRécsniMEs POVIdRB NI BEHS 100 t hat

.S ' ] i .
B IUAZAERHTEL. 580 B AR ptbs PN B . 0
evidentgsple etithtrespebieto henpgrstureemaad] 4ral overadvieol eeghto Uhedminatwdr of

mouldyRB P EH R et 5 oty a5 6 Fendabs Fnge Pt opening
heightBT4h, I‘éé)sodviftliq-g%s b Gkihklght Reddb@ tdPfe8R%e HROmo@a 16RO (1B the press

seen from d this requires a fair amount of space
after thdhexpensipe pfacesst Imengl anbredirhent, the embrycaslyHdp is removed from the

nbodj nent ....t.he, moul d, tool 10 is renoved omthe .
moutd§RER TG iR IE Busibee. el PR Gied DB bbb i
amountfapdcowsevd e e nfiilld mERBNDY 16 ah@Alemhodtnem Oths®bulkEtool 10
) conprised of any suitable rigid material with
is remp gegsBeranhepictel Ieheiers Ads epengdiapd the erpiyo body b is allowed to pop
conprised of a netal such as alum nium stainless
steel or the like. Alternatively, or in conmbination it
may be conprised of a conposite material, such as

fiber reinforced plastics. Figs. 4a to.4¢ shows still
The gy Iﬁ%m%@ﬁeﬁd% (h@RY b° GitfBPTIcH CARRY Sltlﬁé%%&}@ ﬁ@t%\gﬁ m&l reasonable
thermﬁgc:aﬁﬂctiggy.dl?ﬂag}%sg B R sRE 08f i sheH 4 ﬂmfn:iv,}th,'lég%nless steel or

vol une . and’thus al so conprises a side wa
the likehatterpati elyyec im esbiniiembjmay beabmpiieed of a doenaitematerial, such
manner as .the first mould nenber 20. The rim 100 of
aSﬁb?ﬁ@nggggHﬂa%ﬁﬁld menber 30 is then formed as an
extensi on of the side wall 150.

out.

Figs. 4a to 4c shows still another embodiment, wherein also the second mould member 30
defines a portion of the initial filling volume 50, and thus also comprises a side wall 150 that
circumscribes the major wall 70 in the same manner as the first mould member 20. The rim
100 of the second mould member 30 is then formed as an extension of the side wall 150.
Compared to the above embodiments, this mould tool 10 must be filled in closed position, but
as will be discussed below, filling the mould in the closed state is in several aspects
advantageous compared to filling the first mould member in the open state and thereafter

applying the second mould member thereon.
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Conpared to the above enbodi nents, this nould tool 10

must be filled in closed position, but as wll be
walewsnewezxl bel ow, filling the nmould in the cl oBedSeloal/es0408
is in several aspects advantageous conpared to filling

the first nmould member in the open state and

t hereafter I Sec ul d nmenber
Due 1§ (R Mg BB g, oD e B oo Vg e eFerdige 200 atm.
the s1cteh>@all§'58‘(‘)l d5Pp 0% %ﬁ)uld"ﬁ’leﬁl@e@@@ ?G(ﬁl%?éiiﬁ‘tﬂg a%%s%h&l tof fA8serve the
de wall's 80, 150 of the nould members 20,

dlmenmoefOé thetgap befveccd dhd gﬁ@dpqrmhgﬁb@@e\f)@ anldéhedmmelnﬁ)@l bpcagdling to one

embodipd B8 MENERR 46 o6 Hulfle BRbUBITEReo BleR et B  fgyeer
betwe&chel)'ﬁfbr anlﬁlﬂeha)ed%dz mﬁﬁlﬁd ﬂh@ eﬁin 300 tshads thdie2 o6 ditefetabn; REs than
t he et ween the outer peripheral @gﬁ) 90 and the

20% amﬂrm%ogrefegabléé@s thaarl S268pangnistnat pspspre Gt4@n 20% and
nost preferably |ess than 15% at an internal pressure
of 200 atm Fig. 5 shows an exanple of a nold tool,
Fig. 5whereamexanipte bfwmibldobl, wdiredd, thdiewetr dentiahlof &2 sidesvall 80 has a
ectional w dt order to withstand the

| arge c¢ro
large ﬁpweﬁtﬂ%@imfﬁ% 1 PRl R?éfeﬂltwatnﬁéﬂft high grgspyresgyolved without
s1gn1ftgﬁﬁtc%fef@fﬂa95‘n ‘t%%vhmﬁlrtﬁb ﬂﬁ#&?d}[ 45 1@%&1{1&9% gmek nf12n6m1ze the

inner 1n order to mni e excess nateria
excesqumatdtielel?0 foduced. noul di ng, the plastisol conmes into

contact with and applies a high pressure on the
sealing neans 40 in the gap. In order to retain the

Durin@ %ﬁ‘Ju'ld’iﬁJg stfk@l ¢dmdQfiotdoffAct WHE aRUilicP 8 hidhRERlire on the
edge 9 ormed to retain the sealing nmeans 40. For

sealing mven&:/&ﬁrm thagam i opsfer (il rettin @@Isefalmg gesab Aﬂgn presithan, dig: outer

. .th I i sol tro adh
peripty i et s e b Ao SR Tk A G oB R B¢ Sty R Qs of
plastisohaiPscafing ﬂl%al‘ﬁseiﬂj tlhél glamem Stréddly hdheSRNE 1Ry dRBAS 40, due to
t he adhesion of the sealing nmeans 40 to the enbryo

materighehpraciqistighandder rhasiedlsaenco tbcf sqatiag gwany Hy s cmbodiments,
the adﬂé’é?cir} & ‘[}IQ gealﬁhg %@ﬁseéqs H)b e gﬁl% ac X '9t1 f1 {) eeglld/ dr éﬁaﬁt gmho% the

erep er eaC
scaling yiehes 4(B§l‘uef t@l’tm l*mghtpk&sme I‘etcphﬁglﬁlrecﬁxﬂ@&hﬁ@h@@dhﬁg'lﬁleans 40 must be

S i ng nmean o_that the sealing ans 40 a
replacafzaé raeh 7y %%YCfﬁa Bydoreing dic poipheighe D0,qoflihe sealing means
40, sowltﬁ@&aﬁw&smﬂﬁe aé-tgcheﬂsfrdtﬁ tRNANd 'nﬁ:n{HeQ 26 l?ogeﬁfé? W1th the
ving the sealing neans is omt
mouldedbm}owotimdw lllﬂ)oasps sbluceth fing 2t thchecl oﬁmtmwexg th@ sdad:ing owlans is

omitt el AR oL Al FGHSAS (e diF HoHLaoL FPgh B i tht
excesRacRAPMSs kdndRe afiMRoRIIREE 8RR sealing means 40 attached thereto will be

removed in the same process.

According to one embodiment, the sealing means 40 comprises an elastomeric seal member,
e.g. comprised of, rubber, silicone, or the like. As is shown in the figures, the elastomeric seal
member may have a circular cross sectional shape or it may alternatively have one or more

ridges to achieve the desired sealing effect.

In order to avoid surface defects on the embryo body, it is of great importance that essentially

all air is evacuated from the mould tool 10 before the moulding cycle is initiated. In order to



10

15

20

25

30

According to one enbodi nent, the sealing nmeans 40

conprises an el astoneric seal nenber, e.g. conprised
wo@bgosnedober, silicone, or the like. As is showCT/SEZ0hE050408

figures, the elastoneric seal nenber may have a

circul ar cross sectional shgpe or it may alternatively

avoid ggt\rlaZ)@?err]l? Pﬁe{ig ]'nd%g II{OIe)l %%?lﬁ(gl\égal’gggt&? ggb) fr.‘la?r? li)]ezgr?a{nlgre]g at orin

the viGRBY ¥OthP ‘B@hest'ﬂmﬂt%f Qfe Iﬁ&ﬁ@ca\hﬂpﬁ WRAEE WAL is positioned in a
essential l'y air is evacuated fromthe noul'd tool
filling p@sivieh.drig. Qah%lows @lribuig tapy d P evithsa plagtisphbinkd 170 andbarderacuation

oute 4R, 51 ERER G0 Pl BSOS ort i e

is tiltedis6 ittt the Shcdation Bughesh RRhiillyk 16dAedm hchiSi@ét poinOEX the
when the nould is @05|t|oned ina filling position.

mouldmayity 68 Eltawastisohiplst 474 mey beerranged in thel lawer wajon;afjteg mould
co P g oE SRR P A b g Fiepencine on
the V1Sbhﬁf}ed>ﬂ”thé plastigl I Rig.i6b shbt edcismadticatievt ba exadyathi mould cavity 50

out | et 0 essentially is Iocated at the highest point
that 1Sd’f°S‘t“H’ée41Mlﬂl thecxgriajion @uﬂqfhlé it Herupggimashrneriang thgRlagisol inlet
170 atatflé ﬁﬁ%@gcdrﬂerttg @n%ﬁ’é"@(gm lgg'eggcﬁtloﬁ BFth@ it Al EAX EAN tgt&feégctlve of the
may al so be arranged at an I nternediaté or even
VISCOSIIt[Y@lﬁ tl@qﬂastus«»an@ﬁpmmonkg camity lsecowipbadsgifilled ahe ile 170 and outlet
l.asti so [ 6b shows a schematic view of a
160&@&@?@ﬁ5@h§F£ﬁ%bld cavity 50 that is positioned with
the evacuation outlet 160 at the uppernbst corner and
the plastisol inlet 170 at the | owest corner to ensure
As dlsctwﬁyrf@toefe,ethacwmgn ob thetthestinplududing dhvd mouldmgagpenss isstween 5
os ity of .the a 1 sol .. \Wen the mould ..
and 2% b Gt B8 bRy PP heREe miahaf bt T ARG i ne
mouldl 6@wak e e BiriataditHinkla@s&d theAedingWuag &g iR BRVEoulll ken reach
expansi on of the plastisal durlnﬁ t he noul di ng process
extremeslepels daie I5psoReT Pghiwh e aF PYRiTitiesApraséiag o pre grgbodiment,
the mé IH?(cht@@% Vé@&“so Hﬁ?tﬂ% n%% 1§ ?r?o%l ?nelnﬁ)e g%%?cfe\é ?1? ﬁésgnttianﬁf hermetic
noul d. ver under certarn circunstances, e
sealinpeffscur en bigidask effmould cheitynfilalumant b paiteexined value between 6
| evel s due to [ nproper plastisol mx or overfill
and 208G CHdierRsCt 9 adiEng blymenihere afigehesralingsdiect is aafé%g%ﬁe&e
reduc&ProlalBid Jvlaﬁ) ﬁ@ﬁﬁ%éﬂ? kiR IHPL!llEi CHRRP A B tg @A aftPrnative embodiment,
essent i al netic sealing effec an 1 ncrease of
the scatng dfwaMIgtqduﬁmy veolucrve nofrcavepoad ef élermaﬂédi meaibgs may be designed
aﬁ'meen 6 ﬁ» 20%nmff1respect to a filling vol une,
to proyide AR adjpsiable CRansion iy ef fect is arranged to be
reduced to avoid overpressure in the nould cavity.
According to an alternative enbodi nent, the sealing

Whengrddnsing fiat grealuiliy desirebla dad theoneeable, naé msmbetre thand| 3 arc
kept paraﬁble(qurmg rxoukigm T AN (gjf non parallel surfaces, the moulded panel has to be

machined to make the major surfaces parallel, which result in additional waste material.
According to one embodiment, disclosed in figs 7 to 9, there is provided a press system 130
for production of rigid expanded polymer embryo bodies using multiple mould tools 10 of
variable volume according to above. The press system 130 comprises essentially parallel main
press surfaces 130a and 130b, and a plurality of intermediate temperature control plates 140.
The press system 130 is arranged to receive mould tools 10 in between the temperature

control plates 140 in an alternating manner, and in order to provide parallel press surfaces for
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to provide an adjustable expansion |imt. Wen
producing flat panels it is desirable that the
woreweatdoes noul d nenbers 20 and 30 are kept pared1/8£2007/050408
during nmoulding. In case of non parallel surfaces, the
noul ded panel has to be nacgjned to make the maj or
suy f aral | el jch result in additio
all mepl{ PR D BB woisgt L i Brbeun e Mg AP sligeh to keep the

tempefdtﬁi% cbnfk@ plated mfﬁdrétlfel BLRY fﬁ%%cﬁﬂdﬁhg %ﬁ)céyss tfﬁ@bé&@elfr@rmeans
production of rigid expanded pol ymef enb di es

200 canshengf dﬁfmentribflee arolohgl as payhidel bOese Burfaees aﬂﬁlae remcuf@e all mould tools

accordin S 0 ses
in the BESEHNAR 130 oS00 1 BB EuBHERddn §80R 1 §fanctne
meansld@iprisantire @lnbralsifheicallpbaiiRdicohPrdsGoRep@idimembers 210 in

control plates 140. The press system 130 is arranged
betwegpegcaaingd terpRargutcowngohmates 1 Hbtlhe sarieg Brenbaiserl Qtagg selected

[ n

and I £ P R Ca g el R b R 4R TR Vgl plaes 140
are kepl()p)irsllel,(hehbmthb mesging ¢ ginarrialy anaipgdds ascqrdingltd &iel dﬂ@aodlment

ans. 200 arra ed to keep the tenperature _contr
dlsclowdafl dig- 348¢ pa ? 18 MeARS CABIPEIRRS ShLgRtsd sy F%%%%%d asvﬂﬁéated guide
blockBI A t‘ﬁ%& e'i'?a&f%scoﬁgglf 51845 p£o.Afhe ‘%h{bfoﬂfn%h? dIleBFefdaﬁ ﬂL%‘.’ 89
as parall press surfaces are achieved for all nould
compiseetlged or ﬂnhe ymaessricylytagmm g 0moyvasoat dinnigng metbers 240 between

S S5t Do bl L8 TP e
to hin&QEBAEH R Ro\RIch NS IRAPEFaturd t8nttd) phed, %?&c@@ﬁﬂ%d&@ﬂnﬁm&f point

tenmperature control plates 140. The spring nenbers 21
by applicetigeplet camuitcahorcp that sureases byrthe logal moedmémgt eash rmu@iement

. ..force, i chi ev nd al l ature, control plates
imiting 58 St 35 R F R S R B i el PRy
hmmrfgrmamad 240eChehried bPa thieaded ol 2P Rltacle® &) @S @ duface of a

t he paralleling nmeans conprises el ongated
tempemﬁma é§nt2<21(Pl?§ﬁ d4G.sd @i stecEel 2 atépéhgj tocthe botsgm éwfaqwf the adjacent

tempe%&scl ose(lg} Far& ?Qé e 516 F&g@&&ﬁ S(iérg(gt% qn. Ege g{i‘?&r@gp ggﬂthas a flange 270 at
the uppyremdt dndctht lsljée@er atranngadlangv erent itd lowiet ey Tihe slaeves2 6040 arranged

bet ween ch pair of t erature control pl ates 140.
s0 thatyi élr%wr@ﬁ%t he uppsricHg o 1259 £d @rcempEsHien Spiangh? Hbisr
arrang%@m bawesh FRBITER! 9&7@aﬂcﬁtﬁp @feé‘\téﬁﬁﬁ %E 980. pl*h%tsﬁrmg 290 is
eyond a pre eter ned poi nt |ca I on of
select@buonirevldé theoeunthafor¢anen@asks kbyp tﬁe@ldtcsclairaltﬂbvﬁwehltea@ng of the

bolts R34 R Lot BB A0 PF gt o DBt P gn be

variedmenber s 240 is conprised of a threaded bolt 250
attached to the top surface of a tenperature contro
pl ate 140, and a sl eeve 260 attached to the bottom
surface of the adjacent
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tenperature control plate 140 in the upwards
direction. The threaded bolt has a flange 270 at the

wappenomnzl, and the sleeve an inner flange 2380PElL/SE2087/050408

| oner end. The sleeve 260 is arranged so that it

ci rcunscri bes the upper end of the bolt 250 and a
conpression spring 290 is t%anged in between the bolt
flange 270 and the sleeve inner flange 280. The spring

CLAIRRO is selected to provide the counter force required

to keep the plates parallel. The threading of the
bolts alloms the Ilnttlng characteristics to be

i d h
S SIQHRL R Wt Eed e TouH s TS e A g D ers purfunss dew

%io'du@t&ﬁﬁfﬂrig&’dl EXpaRAERPA I PhncidERES o HUdRGRSMbOId tool comprises a first
production of rigid expanded pol yner enbryo bodi es,

t meuldonembercwl ap Gpgsnd seasld nombst theba anarvsltle wvidiasngat to cach

t%%tnﬁjl n&ﬁ'clcﬂo &g%dé%’p%ﬂ %llé)e =P pengl.?@!:?%aérmc{ Jca ﬁﬁ’l@gﬁs Sﬂ*rgwdmg

smm éﬁéﬁ&ily&l&dnﬁ&ﬁdeahlgatmrtﬁe fie 0 hdl bsvgnéd moairsmambai duying at
hernetic seal between the first ag? secona moul d
eligings

MEABEPM HPugh 2 rdadre Boph thseby oyed|mqyld gavity of
npcjtﬁa%gé V(;h!ﬁﬁF e\pﬂergﬁftﬁ@ﬁﬁgnﬁ f&ll Tﬁé{ﬁgerrﬂ%ﬂh?s A3V n_{)é’ &fnon of the
vari abl e vo wherein the first nenber
debukiemvay kaaamtand cpmpnsetsranafutetrlpenphmhldadga\dntlyha/mcumcbmould

and conprises an. outer era an on
BB gt TeEEoR Y PRRPHAHOE e T peripheral GGge o the

C{ifst WBR & mP@Serl 48 vk @h tIREJhREMmBAnsa 8 8@arled i &iefdap $érmed

nmoul d nmenber and wherein the sealing nmeans is arranged

i bettvigen diapinh endrdg dutsrpesphardedgé.m and t he outer

peri pheral edge. 2. Muld according to claim21 wherein

the enbryo body to be noul ded is shaped as a fl at

. PBRRId adtbeligi 1 a6l ARerchf the babfyortsdd Ra@ dc aRaeRd iNTHabel as a

menbers conprises a na{ r wall, parallel with and

aflptngeld whercgecaghjone ehthetiyet e\né%@@@hm@l PMEFHCR AOMpEISSS 2 major
a I

QAR i g abRled B b AR, SRR CFRe itace. and

t el e finglnhquld henbei ermfrescs pﬂna«synt@ﬂlytﬁeq)eaddelamhk wall that
form ng fhe outer i pheral ed Moul cordi ng

t BIUECHPS %Q}a@rmﬂ He it Peig frrg OE%{\?él %ﬁfqr@rwhe outer

| gefinerakagdher mal properties.

. Mould according to claim 2 wherein the major walls have essentially identical thermal

properties.

. Mould according to claim 3 wherein the major walls are made of the same material

and of essentially the same thickness.

. Mould according to anyone of claims 2 to 4 wherein the major walls are made of

metal, such as aluminium, stainless steel or the like.

. Mould according to anyone of claims 2 to 5 wherein the second mould member

comprises a side wall that circumscribes the major wall, and the rim is formed as an
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4. Mul d according to claim3 wherein the major walls
are made of the sane material and of essentially the

wa2008/10dpxkness. 5. Moul d according to anyone PET/SERDTIES0408

2 to 4 wherein the major walls are made of netal, such
as alum nium stainless ste or the like. 6. Muld
accordin o anyone of cl ai 2 to 5 wherein the
s@ggﬁﬁ“h%ULﬂsﬁﬁﬁﬁ'r conprises a side wall that
circunscribes the major wall, and the rimis forned as
anextension of the side wall. 7. Muld according

. ah@wttbacx@brdéﬂlgaa‘tnmne of dai@w%@r@wheltemeths pide wadl(d) (ss(prd) slimensioned

so t t th uct i th
081 (e FRORGH S f S Bt sl Pkt o ARG rim 100
| & 1bRSBarl 7539, p6fdrabby REShakb byl aaasmctsh PRIV aRd tHASIS% at an
preferably l'ess than 15% at an i nternal pressure of
20¢eraglpressureiy 3P a@cor di ng t o anyone of the preceding
claims wherein the outer peripheral edge is forned to
retain the sealing nmeans. 9. Muld according to claim

: SMMmG;f sicordifetoaintyeie @hé pRecdhg eldges wherkirth®duteOperipheral edge

p ort t he se Ilng nmeans when exposed to noul d

asdlo TRigin the SeAlNg WA seal i ng neans to be
attached to and detached together with the noul ded
enbryo body. 10. Mul d according to anyone of the

9. pMemétaaegrdehgiondaiwhe whemeirt the oseabemuhernt adgse i dmmeidste support the

Iastonerhc seal cordin

an

croafe Tl Srmel BT ETit b o ABROTE srding noans to be
I WpREE] @ dridNiBtached ok AR ARIHbN8ed GnBiyY BBEy.of the
precedi ng clainms wherein an evacuation outlet is

arranged at or in the vicinity of the highest point of

t ned

10 PP Bt oaby o5 g AR TR el RRG bl BESS R aftans

C adthpryse@hin ¥RKloafRtie s¥0 nbibek. or  production of rigid
expanded pol yner enbryo bodi es, the nould conprises at

| east one static nenber and one noveabl e nmenber t hat

1 leﬂfﬁfﬂ fgccg%r}%g%lﬂpcﬂ)\/\;vfléte%(%hy Qﬁst{)%ﬁtﬂg sé/a"liﬁleﬁ‘ﬁ)efj téral Iﬂﬁ‘g}er o-ring.

neans I'ng an essentia
hernetlc seal betmeen the static and the nopveabl e
f nmould cavity vol une of

nme at an I ncr ease a,
12 ]&@é@{ digjto anyone of tﬁe preceding claims wherein an evacuation outlet is

arranged at or in the vicinity of the highest point of the mould cavity, when the mould

is positioned in a filling position.

13. Mould tool with a closed mould cavity of variable volume for production of rigid

expanded polymer embryo bodies, the mould comprises at least one static member and
one moveable member that enables the mould cavity volume to be varied during
moulding, and sealing means providing an essentially hermetic seal between the static
and the moveable member at an increase of mould cavity volume of a predetermined
value between 6 and 20% with respect to a filling volume, where after the sealing

effect is arranged to be reduced to avoid overpressure in the mould cavity.

14. Mould according to claim 13 wherein the sealing effect is gradually reduced.
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val ue between 6 and 20% w th respect to a filling
vol unme, where after the sealing effect is arranged to

wheoosaawerd to avoi d overpressure in the noul dPCEYEL097/050408

14. Moul d according to claim 13 wherein the sealing
effect is gradually reduced.,15. Press systemfor

production_.of rjgi.d expande ol ymer enbryo bodies ..
15CBiFst iy Easehiion Pl Xpried Pt Smbpa dadics fmprising

Pbéééﬁkaﬂu&&pagiuﬁt ﬁr@&esru%%se#nﬁ%%lﬁﬁlitymﬁérﬁﬁer&t%@aon%[ ARELH140)

in between the press surfaces, wherein the press _
sysaneetl i betveamthe drese swidsk,weharein it prowsl systamcie paarggdtie receive

t he preceding,cl ai in hetween the te rature
c B RRORRaae R B robededTans Wlbeh§RER A Sap comro
VPRI I M) e ap hiGBatipSth&ict QAP WHRRSn PR 8l itae coBPHSes
arranqed to keep the tenperature control plates ( 40& )
ph#rall¢leg raeans aganged tadsedndtha emppesetsescontrel plpes 61404 payrpbehduring
a ' aim 15, wherein the paralleling neans
cgﬁgégggggé(%%gﬁted gui des and associ ated gui de bl ocks
on the tenperature control plates. 17. Press system
according to claim15, wherein the paralleling neans

ecléngato %%l%wh%qm ﬂ@dqar@;}{eﬁ% Hisgagrcomprises
CORRLASE] |G SRIDEiGe bIDREIMNRE ErfACuRohiOl plates.
e R R R PSS
to claim15, wherein the paralleling neans conprises

e BB HGE Eds ee: Y BReP e I edbriny 6y mpriet hree or

phfé?ee@mmetrically arranged compression spring members in between each pair of

temperature control plates.

18. Press system according to claim 15, wherein the paralleling means comprises three or

more symmetrically arranged movement limiting members between each pair of

temperature control plates.



